Inhibition of DNA methyltransferase 1 expression in bovine fibroblast cells used for nuclear transfer.
The aberrant expression of DNA methyltransferase 1 (DNMT1) in cloned embryos has been implicated as a possible factor in the improper donor genome reprogramming during nuclear transfer. DNMT1 is responsible for maintaining DNA methylation and the subsequent differentiation status of somatic cells. The presence of DNMT1 transcript in the donor cell may contribute to perpetuation of the highly methylated status of the somatic nuclei in cloned embryos. The objective of the present study was to determine the methylation pattern of cloned embryos reconstructed with cells treated with DNMT1-specific small interfering RNA (siRNA). Bovine fibroblasts were transfected with a DNMT1-specific siRNA under optimised conditions. The expression patterns of DNMT1 were characterised by Q-PCR using the DeltaDeltaC(T) method. The level of DNMT1 was successfully decreased in bovine fibroblast cells using a DNMT1-specific siRNA. Additionally, reduction in the expression of DNMT1 mRNA and DNMT1 protein led to a moderate hypomethylation pattern in the siRNA-treated cells. The use of siRNA-treated cells as donor nuclei during nuclear transplantation induced a reduction in methylation levels compared with controls but did not reduce methylation levels to that of IVF embryos. Further studies are required to determine if this level of reduced methylation is sufficient to improve subsequent development.